INTRODUCTION
GIVEN a sequence of topological spaces (X,} with X, a subspace of X,+ 1 we denote by lim X, their inductive limit, i.e. the space whose point set is U X, and whose topology is t< finest such that each inclusion X D I)) -U X, is continuous. n The point of this paper is that certain infinite dimensional manifolds have the homckopy type of an inductive limit of finite dimensional submanifolds. Our basic abstract theorem in this direction, whose proof is given in @I, is
THECREM (A). Suppose on a Banach space E there is a sequence (n,} of continuous pro-

THEOREM (B). If & is an approximately tame algebra of operators on H then the injection j : GL(c0) -G(d) is a homotopy equivalence.
Let X denote the set of all completely continuous ( In @j4 and 5 we discuss the algebra Z_! of operators of trace class on H and more generally the algebras Lp 1 I p c 00, and prove that they are all approximately tame. The algebra L2 of Hilbert-Schmidt operators is treated separately in $4 because of its comparative simplicity. While the properties of the Lp algebras are well known, and are stated for example in [2] and proved in [3] and [4] , treatments in the literature are for the more general Lp spaces of operators associated with a ring of operators with a 'gauge' or 'trace function.' Since this general theory of non-commutative integration is considerably more sophisticated than our special case (in the same way that the theory of the Lp spaces for a general measure space is more sophisticated than that of the algebras fp of a countable discrete measure space) we have given an elementary treatment of this special case in $5. I would like to thank E. Nelson and E. Stein for their collaboration on this section.
I would also like to thank M. Atiyah and I. Segal for discussions helpful in the preparation of this paper.
$1. PROOF OF THEOREM (A)
For 0 I t < 00 we define x, by ?t, = x, + (t -n)(z,+, -x"), n I t s n + 1 and we define IC m = identity map of E. We note that n,E,, c E,, for all t and n and that if n > t then x& E E,. Since clearly 11,xxastco for each x E E, by the principle of uniform boundedness the R, are uniformly bounded in norm and hence equicontinuous.
Since II, -----) x, pointwise it follows from equicontinuity that n, -----, xc, uniformly on any compact subset of E. In particular if x, -+ x in E then K = {xJ u {x} is a compact subset of E hence if t, -co then TC *, -x, uniformly on K, from which it follows that 7c,"x, - Proof. If not there would exist a sequence x, -x0 and t, 2 M such that x(x,, t.) 4 0 Since R(x,, t) E 0 for n and t sufficiently large by Lemma (l), the t, are bounded, hence by passing to a subsequence we can assume t, -t 2 M. Then x(x,, t,) -x(x,,, t) and since the complement of 0 is closed n(xO, t) # 0. But then by definition off, f(xO) 2 t 2 M a contradiction. 
DEFINITION.
We &fine h:OxI-0 by h(x, t) = x(x, g(x)/t) where g is as in Lemma (3). For t E Z we define h, : 0 -0 by h,(x) = h(x, t).
Then it is immediate from Lemmas (1) and (3) that LEMMA (4). h, is a homotopy of h, with the identity map of 0.
Given x0 E 0 let n be an integer greater than &x0). Then hl(xo) = x(x0, 9(x0)) E B n E, = 0,. This shows that h, maps 0 into U 0, = 0,. Let us denote by h: the function h, . II considered as a function from 0 into the topological space 0, and show that h: is continuous. Let U be a neighborhood of x0 such that n > g(x) for x E U. Then it will suffice to show that h:l U is continuous. But h,(x) E 0, for x E U and since we know h,l U : U -0, is continuous and since 0, is a subspace of 0, it follows that h:JU is continuous. Now ifj is the injection of 0, into 0 then clearly jh, = h1 so by Lemma (4)jhT is homotopic to the identity map of 0. On the other hand consider the map hyj: 0, -0,. Since x,E,, E E. it follows that h, maps each 0, into itself and defines a homotopy of h,llS), with the identity map of 0,. It follows that h,j defines a homotopy of h,j with the identity map of 0,. Thus h: is a homotopy inverse for j which proves Theorem (A).
$2. PROOF OF THEOREM (B)
First we note that since B(H,) is finite dimensional it is a topological subspace of &, from which it follows that GL(n) is a topological subspace of G(d) and hence that the injectionj :
Let 
$4. THE ALGEBRA OF HILBERT-SCHMIDT OPERATORS
We begin by recalling a few elementary facts about the Hilbert-Schmidt norm II (I 2 and the set of Hilbert-Schmidt operators. The proofs will be found in [5] . An entirely similar argument proves i.e. the square of the Hilbert-Schmidt norm of A is the sum of the eigenvalues of A*A (with multiplicity). In particular if A is a self adjoint Hilbert-Schmidt operator then j\Alli is the sum of the squares of the eigenvalues of A. 
@. THE ALGEBRAS Lo If A E B(H) is a non-negative operator we define tr
